Biosynthesis and processing of polysialylated NCAM by AtT-20 cells.
Polysialylation is a unique posttranslational modification of NCAM. In this report, we investigated the kinetics and localization of NCAM polysialylation in AtT-20 cells. We show that this cell line expresses both the 180 kDa and 140 kDa isoforms of NCAM, in agreement with the proposal that it belongs to a neuroendocrine lineage. The two NCAM chains bear polysialic acid (PSA) and migrate in sodium dodecyl sulfate (SDS) gels as a diffuse, high Mr component, as has been observed in fetal brain. Polysialylation of neosynthesized NCAM was found to be a rapid event, occurring within 8 to 13 min after the beginning of the pulse and appeared to be essentially complete as soon as it was detected. Treatment with endosialidase specific for PSA led to the appearance of two components of 200 and 160 kDa which still bear short sialosyl oligomers. Neither this treatment nor the slowing down of synthesis by lowering the temperature revealed any intermediate bearing oligomers of polysialic acid in the process of elongation suggesting the possibility that polysialylation may involve the transfer to NCAM of preassembled completed PSA chains. Endo H resistance preceded polysialylation, which was totally blocked by monensin and swainsonine which inhibit transport of plasma membrane or secreted proteins within the Golgi complex and the maturation of complex-type oligosaccharide chains, respectively. Depletion of cell-surface NCAM with proteinase K did not prevent the appearance of polysialylated molecules in similar amounts as in untreated cells suggesting that NCAM polysialylation occurs either in a late Golgi or in a post-Golgi compartment but before the molecules reach the plasma membrane.